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(57)Abstract: 

PROBLEM TO BE SOLVED: To bore a hole for 
injecting an exogenous gene into a cell of a 
higher plant for transformation through a cell 
wall readily in high yield. 

SOLUTION: This laser apparatus comprises 
an optical system composed of at least a 
semiconductor laser 10, a neodymium/YAG 
crystal 11 for converting the wavelength of 
the laser beam, an acousto-optic element 12, 
an LBO 13, p-BBO 14 and 15 and a lens 17 for 
condensing the laser beam subjected to 



short-wavelength conversion and a stage 19 
means for fixing the condensed point of the 
laser beam focused by the lens 17 at an 
arbitrary position on a specimen 18. Further, 
a light energy focused on the specimen 18 is 
set larger than a bond energy of a substance 
constituting a cell wall to constitute the 
objective laser apparatus for gene 
recombination. The laser beam of the 
semiconductor 10 is converted to the fifth 
harmonic of neodymium/YAG laser at 213nm 
wavelength and the second harmonic at 532 
wavelength generated in the conversion 
process is used as a positioning means. 
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